Ultrastructural studies of the mouthparts of the calanoid copepod Diaptomus pallidus have revealed the presence of numerous chemoreceptors, and the apparent absence of mechanoreceptors. The setae contain no muscles, and the setules are noncellular extensions of their chitin wall. This allows a new insight into the selective feeding of zooplankters.
SELECTIVE FEEDING
To us, the critical question here is why do the copepods eat the oil particles? Certainly, they cannot be used to them as a natural food. Perhaps the most obvious answer is that copepods are nonselective feeders and will ingest any particles within their normal food size range. There is, however, a large body of evidence which suggests that these animals are indeed selective feeders (cf. 2 and 3), and Marshall (3) has concluded: "It is clear then that copepods can and do select particular foods but they do not do so all the time, and their preferences may change." The ingestion of the oil droplets might have been facilitated by some physical property which makes them sticky and therefore more easily trapped, but then they would have been correspondingly harder to handle and "swallow." Visual cues can be eliminated because selective feeding has been demonstrated in the dark (4) , and because most calanoids feed near the water's surface at night. We have, however, from our own experiments and from the literature (e.g., 2, 3, 5-7), evidence to support the suggestion that chemical information is used by copepods to make feeding decisions. We have observed individuals of Diaptomus minutus and D. pallidus grasp and then reject detritus which was carried to the mouth by the feeding current. Before rejection, the detritus was held in the mouthparts and handled, as if it were being tasted. Conover (6) found that individuals of Calanus, offered their own fecal pellets, tore open the surrounding membranes as if to taste the pellets before rejecting them. Marshall and Orr (8) and Conover (6) 
SENSORY RECEPTORS
The unifying theme here is that it is impossible to account for all of the observed feeding behavior without assuming some kind of sensory input. C. M. Boyd (personal communication) has offered a simple model which can partially explain the apparent preference for larger particles: the filtering mesh is pictured as a leaky sieve, and the larger a particle is, the greater its chance of being retained once encountered, resulting in an apparent selection for the larger particles. However, any selective feeding mechanism which requires an adjustment of the ongoing feeding process also requires an input of information about some property of the food.
We and other workers have found sensory receptors in the head region (11, 12) and on the body surface (13, 14) of copepods. There are, however, few reports of electron microscopic studies of the mouthparts which do the actual food handling. Ong (15) pected to function during filter-feeding. Possible complicating sensory factors which might be introduced by a raptorial feeding mode are thus precluded. Animals to be examined by transmission electron microscopy were fixed in Karnovsky's fixative, posf-fixed in 2% osmium tetroxide, and embedded in Maraglas. Specimens for scanning microscopy were processed as above through osmium post-fixation, dehydrated in an ethanol series and acetone, and critical-point dried. They were then coated with gold-palladium and kept vacuum dessicated. We have examined all of the head and mouth appendages of Diaptomus, shown in Fig. 1 . Scanning microscopy failed to reveal any external structures for which we might propose a receptor function, except on the first and perhaps second antennae (cf. 12). However, transmission microscopy has revealed receptors in all of the appendages except the labial palps (lower lips). We have examined in particular detail the receptors in the mandibles (inside the mouth), mandibular palps, and in the first and second maxillae-appendages which handle the food. The receptors belong to one of two distinct general morphologies, which we shall designate here as types I and II, for convenience.
Type I receptors (cf. 15, Figs. 2 and 9) are found mainly in the mandibles, and each is enclosed distally, beyond the ciliary region, in a cuticular sheath. According to Ong (15) , in Gladioferens this cuticular sheath ends in a pore at the tip of the mandible. Each receptor contains one or two ciliary dendrites and sometimes also a smaller dendrite containing a few neurotubules. No evidence of typical basal body structure has been found in the smaller dendrites. Ong reported that some of the neurons innervating similar mandibular receptors in Gladioferens were nonciliary and called them chemoreceptors, while the ciliary neurons, he hypothesized, were mechanoreceptors. It is now known that both chemoand mechanoreceptors possess ciliary neurons (16, 17) , and we have determined that the neurons reported by Ong to be non-ciliary in Gladioferens are ciliary in Diaptomus (it is rather easy to miss the basal bodies). There is currently no basis to assign a mechanoreceptor function to any of these receptors, as they do not possess the microtubule bundle which is characteristic of known mechanoreceptors (17, 18) . On the contrary, these mandibular receptors resemble contact chemoreceptors described by Slifer (16) as peg-in-pit sensilla and by Kaissling (19) as sensilla ampullacea. Electrophysiological studies have shown that similar receptors in the horseshoe ctab (Limulus) are chemoreceptors (20) .
Type II sensilla are found in the first and second maxillae and the mandibular palps. More precisely, the setae of these appendages are the sensilla (Figs 1 and 2 ). These setal sensil- (29, 34) and crustacenas (35, 36) . Therefore, the location of the copepod chemoreceptors in the feeding chamber is ideal in that it would allow the animals to monitor both the incoming food and water.
(2) If copepods can discriminate between algal types by smell, then chemoreceptors tuned to these smells would be effective guides for the separation of feeding niches. Lowndes' (5) observation that Eudiaptomus gracilis, although found in the plankton, was nevertheless feeding exclusively on a species of benthic desmid, could be explained by such receptor tuning.
(3) The use of mouthpart chemoreceptors to recognize and refrain from eating con-specific larvae might be advantageous, particularly in species which produce few eggs and retain them in egg sacs. Recognition of the larvae could lead to the inhibition of the feeding mechanism and the subsequent release of the larvae unharmed. We note that most studies in which cannibalism has been reported have used adults which were starved to varying degrees (e.g., 37). We also investigated the possibility that the setules (cf. 41. Fig. 23 ) might be mechanoreceptors by which a mechanical size selectivity could be carried out. Examination of the setules revealed that they are non-cellular extensions of the setal chitin wall and contain what appear to be groups of fibers which may serve to keep the setules properly positioned. The absence of mechanoreceptors and muscles in the setae and setules of Diaptomus precludes the possibility of any form of mechanical size selection which requires the measurement of the linear dimensions of food particles, or fine-scale setal adjustments.
In summary, it is most likely that herbivorous zooplankton select their food on the basis of olfaction rather than size. Rejection of bad-tasting particles has been observed as an active process; the question remains if the perception of preferred food induces positive selective behavior. In the case of the oil droplets discussed earlier, they were obviously not rejected as toxic or unnatural food particles.
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